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@ Buccal administration of eeirogena. 

An adequate blood plasma leva! of 17-beta-ostradlol or 
linyl estradiol Is attained ki a patient In road of estrogen 
therapy by administration of a dose of 17-beta-estmdIol or 
ethinyl estradiol or a pharmacautlcally acceptable ester thereof 
not greater then 150 micrograms Into the vestibule of the buccal 
cavity of the patient and maintaining the dose In contact with the 
oral mucosa for a period of time sufficient for trartsrtiucos&l 
absorption of a sufficient amount of estrogen to produce a 
therapeutically effective plasma concentration of estrogen. 
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@ Buccal administration of estrogen*. 

@ An adequate blood plasma level of 17-bata-estradIol or 
ethinyl estradiol Is attained in a patient In need of estrogen 
therapy by administration of a dose of 17-beta-estradiol or 
ethinyl estradiol or a pharmaceuttealJy acceptable aster thereof 
not greater than 150 micrograms Ento the vestibule of tha buccal 
cavity of the patient and maintaining the doee in contact with the 
oral mucosa for a period of time sufficient for transmucosaf 
absorption of a sufficient amount of estrogen to produce a 
tharapsutleally gffeotivg plasma concentration of estrogen. 
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containing a low dosage of these drugs. ) 
Further objects will become apparent from the description of the Invention which follows. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODI MENTS 

According to the invention an estrogen is administered to the vestibular region of the oral or buccal cavity s 
The cavity of the mouth [oral cavity or buccal cavity) is comprised of two uirts: an outer, smaller porHon Te 
vest,bule; and an lnn« -torger part called the mouth cavity proper. The vestibule Is a ccnkpTd S mSta spS 
bounded internally by the gums end teeth and externally by the cheek and hps. The vestibule may be further 
£?E£ ? having maxillary portions comprising the upper jaw and mandibular portions comprising the 
lower jaw. Each of these compnses a frontal space between the teeth and gums and the lips and a lateral 
space located between the teeth and gums and the cheek on each side. The vestibule receh/es secretions 

secretion flows over the molars and mto the mouth cavity proper. In addition; submandibular (submaxillary) 
and subungual salivary glands discharge, their secretions into theMower portion of the mouth tmJtoSSl 

different flows of saliva depending on their anatomical relation to the salivary gland ducts 

Consequently, buccal dosage forms which are placed within the mouth cavity proper are 'exposed to the 
secretions .from i all three pairs of salivary glands, and medications released in that location are relatively rapidly 
washed cut of the oral cavity. The flow of saliva in the vestibule of the oral cavity Is substahfiaJIyTesrSS 
UlS^lS^ P £ p8r i "? e . dic 5*; ons Pleased from buccal dosage forms placed within the vestibule of the 
oral cavity are therefore retained In contact with the oral mucosa tor longer periods of time Dosana forms 
contemed si the frontal mandibular vestibule receive the lowest level of fluid flow of any place in the aeneraJ 
cavity of the mouth. ,K ins y wrai 

According tothe invention it has been found that adequate plasma levels of 17-toeta-estradiol or ethinyl 

!KS5L!!?J?57i ? I .°- Se 5 ^■ bete - estradio1 ethinyl estradiol comprising not more than 19D 
micrograms of 17-beta- ; estrad,ol is administered to the vestibule of the buccal cavKy. The estrogen which is 
brought Into contact with ithe oral mucosa in this region of the oral cavity! is absorbed readily throuoh the 
mucosa and diffuses into the underlying capillary bed from which It enters the bloodstream and Is distributed 
^"9ho* the body. Since 

liver as does a drug rfjsorbed from the intestines, the metabolism which destroys a large portion of 
17-tete-estradlol n i* first pass through the liver Is avoided by this method of administration At the same 
tone, the greater efficiency of absorption of 17-beta-estradiol through the buccal mucosa as compare dwtth 
absorption when the drug Is administered via the sublingual route permits the dosage to be reduced 
substant.any over that required for sublingual administration. Generally, attaining effective plasma levels of 
I , , a ^ radl ° l b V sub,,n 9 ual administration requires a dose of at least 200 micrograms. In buccal as 
administration according to this Invention, however, effective plasma levels jar 17-beta-estradiol are attained 

S^TSS^,^^ *, 001 m ° re m ™ 150 "«™S™». l«fcfwy about 100 micrograms of 

17-beta-estradiol. A dose of fifty micrograms of 17-beta-estradiol results in aWrapeutic plasma level While It 
is uncertain why buccal administration according to this invention is more eWient than other transmucosal 

SEEK 1 f^f^'l* f b8llBV$d Xm *" mBdfca » 1011 «• ^ contact with the mucosa for a longer 
penod of me when administered to the vestibule than when administered sublingual* because of the lower 
rate of salivary flow In the vestibular site. ' e 

Within the vestibule of the buccal cavity Itself, certain sites are preferred, since it has been found that the 

ZZ£L !Z? ♦f™^'? T hB * the , drUg away ^ m * e P° lnt of *»«Hton varies from one location to 
another wrthm the vestibule. For example the upper vestibule, between the upper gums and the cheek is less 

rf^i ST""" ^ "T 9 *" location to tne interior P°rti"n of the oral cavity inside «E 
teeth and thus cames dissolved medication away from the buccal mucosa. The lower vestibule between the 
ower gums and cheek Is a preferred location because the flow of saliva which carries away the dissolved drug 
£2EL?T' °/ - <? "HP f" d d °T *• e8 °P ha 9«6 less than In the upper vestibule. The most preferred 
SSK 1 ^^^^ulBf wrtbute, located between the lower front gums and the lower Up gene™* 
opposite the second lower lateral incisor and the lower canine teeth. This location has been found to have the 
owest rate of flow of saliva ,n the buccal cavity and therefore, medication delivered to this site is absorbed by 
the buccal mucosa with greatest efficiency. w y 

A further advantage of buccal administration of estrogen according to this invention te the rapid attaining of 
therapeutic pbsma levels of estrogen. This Is useful in the treatment of certain conditions such as the SS 
vasomotor disturbances associated with menopause wherein rapid relief is sought 

in order to achieve efficient transmucosal transfer of the hormone in the method of this Invention, which 
EES i-T? a ^ n,nS * era P autlc P te3 ™ l9 * s| 3. *• l^beta-estradlol or ethinyl estradiol should be 
r^fJP * e f0 ""°f a ^.fi" 8 dispersion or solution of the drug in a polyethylene glycol matrix A preferred 
Tl^t ^f 1 "™?* ^ ,S T a T d ' y dtesolvin g loza "9 e . or »e like, containing 17-bete^stradlol dispersed 60 
tr i a ^fyethylene glycol exciplent which rapidly dissolves in the saliva of the buccal oavfty thereby releasL the 
17-beta-estradiol Into the buccal cavity close to the buccal mucosa through which It can diffuse to enter the 
circulation Suitable dosage forms Include lozenges, disks, wafers, tablets and the like. A preferred dosage 

^^^^T^f^^ 9lyCt * (PEQ) ^9 ^-botajesfradloi dr a pharmaceutic^ 
acceptable ester of 17-beta-estradiol dissolved therein. A preferred dosage form comprises 17^ta-estradlol es 
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j ► 
dissolved In a mixture of polyethylene glycols comprising a relatively low molecular weight PEG having a 
molecular weight not grealer than about 4000 daltons and a relatively high molecular weight PEG having a 
molecular weight of about 6000 to about 20,000 daltons. The proportions of low molecular weight PEG and 
high molecular weight PEG are chosen to provide a melting point of about 50° -70° C. The drug composition for 

5 making the dosage forms is prepared by dissolving the drug in the motten mixture of PEG'S, then solidifying 
the mixture by cooling to room temperature, Dosage forms may be prepared by introducing the molten drug 
composition into suitable moids and chilling the composition therein, or by casting a thin film of the 
composition on a chilled metai plate and cutting dosage forms of the proper size from the cast film. A preferred 
dosage form for use in practicing the method of this invention is a wafer weighing about 25-300 milligrams and 

to containing 50-150 micrograms, preferably about 100 micrograms of 17-beta-estradlof. 

The desired plasma level of estrogen which is to be attained by the method of this invention wiD depend on 
the purpose of the administration. Estrogen is administered as replacement therapy in post-menopausei 
women to relieve post-menopausal syndrome and to prevent osteoporosis. While the extent amount of 
estrogen needed to prevent osteoporosis Is unknown, Tt Is thought to be aboutSO to 100 micrograms per day. 

15 which would correspond approximately to a plasma maximum level of about 250-600 picograms/millirrter of 
17-beta-estradiol. For treatment of post-menopausal syndrome, It may be desirable to increase the dosage to 
200-400 micrograms per day, which corresponds approximately to the daily production of estrogen in 
premenopausal women. 

Evidently, the buccal administration of 17-bet2hestradlolp which avoids first-pass metabolism In the liver, 
20 corresponds more nearly to the natural production of 17-beta-estradlol In the body- The rapid availability of 
estrogen administered by the buccal route may also be advantageous because the rapidly attained high peak 
values of plasma concentration tend to produce a greater saturation of the |17-beta-estradiol receptors In 
tissues than a lower concentration achieved. e,g.. by oral administration. \ 
The buccal route has also been found effective for administration of esters lof 17-beta^stradiol which are 
25 used in therapy. e.g„ 17-beta-eatradiol cypionate, 17-beta-estradiol valerate and the like. Synthetic estrogens, 
such as ethinyl estradiol can also be used In the method of this Invention, since liver first pass destruction is 
thought to be about 70Qfo. 
The invention will be further illustrated by the following examples which is not'intended to be limiting. 

30 EXAMPLE 1 

Trie effectiveness of the buccal administration of 17-bota-estradfcI is illustrated in the following example. 

Buccal dosage forms were prepared by the following process. 17-Beta-estradlol was dissolved in a molten 
mixture of equal parts of PEG 3350 an d PEG 6000 at a temperature of 60* C and .the resulting solution was cast » 
into a thin film on a chilled metal plate to form a solid thin film of a solid solution^ 17-beta-estradiol in a mixed 
35 PEQ matrix. Buccal dosage forms In the shape of thin wafers were cut from the film of a size to contain 100 

micrograms of 17-beta-estradiol each. } 

A comparative test of plasma levels of 17-beta-estradiol attained by buccal versus oral administration was 
conducted .by the following procedure. A buccal dose of 100 micrograms of 17-beta-eatradloJ was 
administered to each of four test subjects by having each subject place one of; the dosage forms prepared as 
40 described above in the buccal cavity between the cheek and gum. A fifth subject received a dose of 200 
micrograms in the same way. The subjects were all ovarfectomized women, and the plasma estrogen levels of 
the subjects were monitored for a few days prior to the test and determined to be very low. 17-Beta-estradiol 
plasma levels were monitored periodically after the dose was administered. The results are tabulated in Table 
1, and show that plasma IhvbIs of 17~heta-estradiol (E2) in these subjects increased rapidly, reaching peak 
45 concentration at 30-45 minutes after administration with peak plasma levels reaching 384 plcograms/milfiliter. 
Plasma levels decreased to near pretreatmertt levels after eight hours, : 

After a suitable washout Interval, the same four subjects were given oral doses of 500 to 1000 micrograms of 
17-beta-estradiol by swallowing five to ten of the dosage forms prepared as described above .The results are 
also tabulated in Table 1 and show that peak plasma levels of 17-beta-estradiol iwere reached In 15-30 minutes 
50 after administration with average 17-beta-estradiol concentrations reaching r185 picograms/milliliter. 

Table 1 also includes the data for peak values of estrone (Ei), a less active metabolite of 17-beta-estradiol. 
and the times to attain the peak values of estrone. The data show that for estrone also buccal administration is 
substantially more efficient than oral administration. The results of this experiment demonstrate that 
therapeutically effective plasma levels of estrogen can be achieved by buccal administration of as little as 100 
55 micrograms of 17-beta-estradiol. 

The results of this experiment Indicate that the buccal route of administration! is much more efficient than the 
oral route and can provide plasma levels of 17-beta-estradiol equivalent or greater than those achieved by oral 
doses five to ten times greater. 

Furthermore, the results of this experiment show Improvement over the administration of estrogens as 
SO complexes with cyclodextrlns as taught by Prtha, U-S- Patent 4.596,795- Fi9ure!t of the Pitha reference shows 
thB results of sublingual administration of 0.5 milligrams (500 micrograms) of 17-beta-estradiol in the form of a 
complex with a cyclodextrin. Pitha's data show that a plasma level of about 115 picograms per milliliter was 
attained one hour after administration. In the experiment of this example a dose of 100-200 micrograms 
administered by the method of this invention produced an average plasma levels of 385 picograms per milliliter 

85 30-45 minutes after administration. Evidently, the method of administering an estrogen according to this 

i 
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invention is substantially more efficient since it achieves greater plasma levels with lower doses of estrogen. 
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Patient/dose 



Estradiol Time to Estrone Time to 
(E 2) estradiol (e^) 

peak < E 2) peak peak 



pg/ml 



nun 



pg/ral 



estrone 



(E^ peak 
min 



200 ug buccal 374 
1000 ug oral 265 



30 
15 



77 
136 



30 
120 



5.C. 

100 ug buccal 555 
800 ug oral 3 75 



30 
15 



126 
349 



60 
60 



E.D. 

100 ug buccal 304 
500 ug oral 123 



30 
15 



69 
81 



120 
60 



100 ug buccal 440 
800 ug oral 94 



30 
30 



128 
200 



30 
120 



100 ug buccal 251 
800 ug oral 63 



45 
30 



137 
173 



60 
240 



Average or range: 
100-200 ug buccal 385 
500-1000 ug oral 185 



30-45 
15-30 



107 
185 



30-120 
60-240 



i 



PAGE 11/13* RCVD AT 1/13/2005 1:00:43 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 1 DNIS:8729306 ' CSID:631 549 0404 ' DURATION (mm-ss):0342 



01/14/2005 '13: 08 FAI 631 549 0404 STRIKER & STRIKER -> US PTO 0012/013 

0286581 



EXAMPLE jt 

This example Illustrates the plasma level of estrogen attainable with a vary low buccal dose 

JXS^SZZ^fi 17 - b ^ s ^ adio < w *> ^ministered to a male volunteer subject by the buccal 
administrator, procedure of Example 1. The plasma level of 17-beta-estradiol reached a maximum of ^ 

Z3R&££: S? min ^ whi ' 9 * e Ph-™ >eval reached a maximum o^OpSg^sS 

milliliter In 120 minutes. This result Indicates that therapeutic levels of estrogen can be achieved uttaadOH 
of estrogen as small as 50 micrograms when administered by the method of thtelnv^SoT 

The invention havmg now been fully described, it should be understood that it may be embodied In other 
specrfic forms or variations without departing from its spirit or essential 'characteristics ft. 
embodiment described above ore to be considered In all-respects » OlustraWd E^STH!^ 

5S3T e ^ ,nthem ^ ,n 9^ ran se of equKmlencyot the claims arainten^ 
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Claims 

m J m A J 5UC ^l do f a9e tom transmucosal administration of estrogen to a human comprising not * 
ST,, ^ ^ ?" Cra9r ! m8 * m 0stro ^^ *" ected «» 9roup coasting of 17-beta-esfradtol and 
°k * P ha ™i C8 1 " tlC9,, y amount of a non-toW phaVmaceutJ^ly^Tertabie 

esterthsreof In a pharmaceuiically acceptable non-toxic solid exciplerrt ' ^ 

i V01*^,1, OSa9 *? m °I£' a ! rn 1 il onn, P* n B notmorethanSO or 100 micrograms of said estrogen 
3. The buccsJ dosage form of Ctataw 1 or2 wherein said exciplerrt comprises a polyethylene glycol 

glytote 8 1 10 3 Wh ? re " 1 8ald 6XClp,ent com P rises a mbrtu "> ^ polyethylene 

5. The buccal dosage form of Claims 1 to 4 wherein said mixture of polyethylene glycols comorises at 
Se^nTgSS? p0lyBthy,ens 9lyeo1 * <** ™SSoI hlghi SSeS wtjS 

6. The buccal dosage form of Claims 1 to 5 wherein the estrogen or ester thereof Is in the form of a 
giSs 3 WatW - S ° !llblfl S0 " d P^Wene glycol or mixture of water-solXSTd pSX^ne 

7. The buccal dosage form of Claim 6, wherein the dispersion is a solid solution of said estrogen or 
gScob 6 water " soluble 80lid Polyethylene glycol or mixture of water-soluble solid polyethylene 

a. The buccal dosage form of Claims 6 and 7 wherein said mixture of later-soluble solid polyethylene 
glycoMs a mixture of a tow molecular weight polyethylene glycol and a medium or high moleouter weight 
polyethylene glycol. 3 



25 



30 



•35 



40 



45 



60 



55 



60 



65 



PAGE 12/13 * RCVD AT 1/1312005 1 :00:43 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 1 CSID:631 549 0404 ' DURATION (mm-ss):0342 



* 01/14/2005*13:09 FAX 631 549 0404 



STRIKER & STRIKER 



-> US PTO 



g]013/013 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appfiottao Number 



EP 88 73 0081 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



X 

x,p 

P.Y 

.Y 
A 



Citation of ffoctmicnt with ndicatiati, tvUerc appropriate^ 
of relevant passages 



FR-M- 6 955 

* Examples 1,2; 

WO-A-8 7D4 342 
INC.) 

* Claims 1-4 * 

EP-A-0 107 941 
INDUSTRIES LTD) 

* Page 9, lines 

EP-A-0 232 877 

* Page 5, ltnes 
claims 1-13 * 

US-A-3 009 857 

* Example 17 * 

US-A-2 698 822 

* Claims 1-5 * 



(E. BOUCHARA) 
abstract * 

(KEY PHARMACEUTICALS 



(TAKEDA CHEMICAL 

1-12; page 5, line 2 * 

(ZETACHR0N INC.) 
14-21; examples 20,21; 

(F.X. GASSNER et al.) 

(A. HALPERN et al.) 



The present scare]) report has bean draw* up for all claims 



Place of irtnJa 



THE HAGUE 



11-07-1988 



Relevant 
to claim 



1.2. 



1-31 



1-8 



1-8. 



1-8 



CATEGORY OF CITED DOCUMENTS 



CLASSIFICATION OF TilE 
APPLICATION (lot a 4) 



A 61 K 31/565 
A 61 K 47/00 
A 61 K 9/20 



TECHNICAL FIELDS 
SEARCHED An. C14) 



A 61 K 



TZSCHOPPE.D.A. 



X : particularly relevant If taken along 

Y : particularly rderam ir combined mth aootfccr 

document of the fame category 
A : teetasologiea! badigraund 
O : aon-wrictea discf&sore 
P : Ibtcnaediate document 



T ; (leory or principle Undcrlyiag tbe Invention 
£ s earlier patent document, but pubfeoci on, or 

after ibe Filing date I 
D : document died id tae apijUcacfon 
L : rioenment dtcd for other reasons 

A : member Of Che Jama potest ranjlly, ccrTcsponfmjr, 
document 



PAGE 13/13 ' RCVD AT 1113/2005 1:00:43 PM [Eastern Standard Time] ' SVRiUSPTO-EFXRMO » DN1S:8729306 ' CSID:631 549 0404 ' DURATION (mm-ss):0342 



